Increased proteasome-mediated degradation of occludin in irritable bowel syndrome.
Proteasome-mediated protein degradation may contribute to the regulation of intestinal inflammation. At the same time, low-grade inflammation and increased intestinal permeability seem to be involved in the pathophysiology of irritable bowel syndrome (IBS). Thus, we aimed to evaluate proteasome composition and activities in colonic mucosa of IBS patients and its putative pathogenic role. Proteasome activities and proteasome subunit expression were measured in colonic mucosa of IBS, Crohn's disease (CD), and control patients by fluorometric assays and western blot, respectively. Expression of inhibitor of kappa B factor (IkappaB alpha) and occludin, a tight junction protein, was also evaluated in colonic biopsies. The degradation of recombinant occludin incubated with protein extracts from colonic mucosa was evaluated in the presence or absence of proteasome inhibitor, MG132. Proteasome trypsin-like activity was increased in IBS patients compared with CD and controls, whereas chymotrypsin-like activity was upregulated in CD patients only. Caspase-like activity was reduced both in IBS and CD patients. IkappaB alpha expression was similar between IBS and controls. In contrast, occludin expression was lower in IBS than in controls, but occludin mRNA level was similar. Protein extracts from IBS patients but not from controls degraded recombinant occludin (20% over 160 min), which was blocked by MG132. Although mast cell number was increased in IBS patients, no correlation was found between this number and proteasome alterations. Our study shows that proteasome alterations are present in the colonic mucosa of IBS patients and may contribute to the pathophysiology of IBS by increasing occludin degradation.